. Images of the fossil Bonaire coral. Photographic image (left) and X-radiograph positive image (right) of the slabbed Diploria strigosa coral (BON-5-D) core reveal a generally well preserved skeleton. A clear pattern of alternating horizontal bands of high (dark colour) and low skeletal density (light colour) is visible on the X-radiograph. One year is represented by a high-density/low density band pair. The microsampling transect along the dense vertical theca walls is indicated by the red line. The apparent slight visual offset of the uppermost transect from the theca results from integration of the three-dimensional skeletal structure over the depth of the 6-7 mm thick slab by the X-radiograph. Coral growth direction is toward the top of the image. The length of the scale bar is 5 cm.
No significant amounts of secondary aragonite or calcite cements are observed in the skeletal pore spaces, documenting the excellent preservation of primary porosity. In some areas slight dissolution of more fragile skeletal elements such as septa and columella is observed, but the dense theca walls that are the target for our geochemical analysis are unaffected by these subtle diagenetic alterations. The dark grey line represents the reconstructed modern mean SST seasonality based on three modern corals and the light grey bar the ±1SD around this mean. The uncertainty assigned to each SST seasonality estimate is the ±1SE (thick vertical error bar). In addition, the combined error 3 (±1CE) is shown for each fossil coral-SST seasonality estimate (thin vertical error bar), which is derived from the combination (root of the sum of the squares) of (1) the standard deviation (2SD) around the reconstructed modern mean SST seasonality based on the three modern corals, and (2) the standard error (2SE) of the mean of multiple SST seasonality estimates for each fossil coral [3] [4] [5] The SST seasonality evolution is very similar to that derived from the difference of September-October minus February-March SST (Fig. 3) . c, Summer (JJA) and winter (DJF) insolation 8 The age is given in thousand years (kyr) before the year of measurement (AD 2009). All reported errors are given at the 2s level.
Supplementary Note 1 Coral Sr/Ca as sea surface temperature seasonality proxy
Coral skeletal Sr/Ca is a powerful proxy for reconstructing past changes in sea surface temperature (SST) variability 6, 7, 9 . Studies using at least 3 modern corals for a given reef site, to assess between-colony differences, show that sub-seasonally resolved Sr/Ca records satisfactorily document the instrumental SST seasonality of the subtropical to tropical ocean 4, 10, 11 . The studies find a reconstructed modern Sr/Ca-SST seasonality that ranges from 4.5 to 5.6 °C (5.4 °C instrumental SST seasonality) at the northern Gulf of 
